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PBOYISIONAL SPBCmOATION . 
Improvements in or relating to Adhesive Compositions 



. Xfeedham Road, Stowmarket, .in the 
Couaty of SxLffoIk, a British STibjcct, and- 

lilPEEIAL CfeEjaaU, iNDTTSTBrBs LiMITBD, 

0 Of Iinpenal Chemical House, MiUhanh 
London S 1^.1 a British Company, do 
herehy declare tha na^re of this iwn- 
tion to he as f olloxra 
m c.i^'il iY^ntion relates to compositions 
lU suitable for bonding imrposee, and to 
methods for adhesively hondinff together 
surfaces h:^ the U5e of Buch compositions. 
* ^11 Q?"?? Specification Ivo. 

It has been proposed adheaively 
J5 to unite together materials or articles by 
tUe application of a composition com- 
pri8in| an organic diisocyanate modified 
polyester or polyeBteramide, a formalde- 
hyde-hberating substance, an acid or a 
20 substance Trhich liberates an acid bv 
interaction with the formaldehyde-Hber- 
ating B^fltance at room tempeiatures. 
and a sufficiency of an organic solTent to 
render the composition mobile. 
26 AccordW to 4he present invention 
we provide an improved adhesive com' 
position oomprising an orgajiio diiso- 
cyanate modified polyester or polyester- 
amide, a terpene-phenolic resin as here- 
30 j^after defined, and an- organic solvent. 
We also provide methods for bonding to- 
gether articles or materiab, by the appH- 
cationof fluch a composition, followed by 
evaporation of solvent and the brinirinK 
together of the surfaces to be uniiea By 
the 1M6 of the term " terpene-phenolic 
resin we mean a condensation product " 

phenol and formaldehyde, or with a pre- 
formed phenol-formaldchyd© condensa- 
tion product, . 

^ The composition may be prepared by 
eimple mixing of solutions and jnay be 
used alone or m conjunction with the nse 
of a curing agent for the organic diiso- 
/jyanate modified polyester or polyaster- 
amide. Another method iB to dissolrg 
lPric~ • 



35 



40 



46 



one component in a solution of the other 
or to stix both components together int<i 
a Bojvwit or solvent mixture. A further sn 
method IS to mix the component ftl 

if^ ,' A' ^^^"^5^ "^^^^^ mill, and 
th^ to dissolve the product. 

The adhesive compositions employed, in 

this invention are iUustrated by the f 55 

Wg examples, ia which pa4 are by 

• Twenty parte of masticQted polyester- 
amde w^ diss^ved in eighty'^pirts of 60 
acetone in a T^emer-Pfl^deJer mixer. 
^aaI^ ?i tenJene-phenoHc resin were * 
added and the whole agitated in a stirrer- 
a smooth solution :^^s 
obtained. Kie resulting composition was 65 
used for attaching nitrocellulose-coated 
hnen fabric and -polyvinyl chloride- 
coated W fabric to surfaces of wood 
ana metal Porfaona of coated fabric 
so atodied, exposed to ultra-violet light 70 
for 24 hours showed no sign of etainSig 
^^A^^ ^ occur with adhesives pre- 
r^M El^eaol.fonnaldehyde 

Eiampijb2 75 
rwenty parts of masticated polyester- 
amide were dissolved in eighty parts of 

phffaol rean were then dissolved in the 
f^"^!.^ ^ agitating in. a gatcwmixer 80 
^til iomo-en^ty resulted. There was 
then added 3.8 parts of pp^-diphenyl 
methane dnsocyanate* and, after mixing 
a layer of the resultant adhesive composi- 
tion vjras appEed to the surfaces of two 80 
porfcLons of phenolic mouldings which 
were to be jointed.. The- joint was formed 
by uniting when most of the solvent had 
evaiwrated at room temperature ^ele- 
vated temperature may be employed' for 85 
acoeleratinff removal of solvent). After 
34 houre a Btron^g joint.resulted. 
•• • ECAKPM 3 

Twenty.five parte of polyestei^ide 
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were dissolTcd ro. a solvent consisting of 
forty-five parts of acetone, fifteen parts 
of etKyl acetate aJid fifteen parts of ben- 
. zene, solution being assisted by agi^tion 
6 in a Btiirwr-mixeTv Fifteen p.arta of ter- 
pene-pbenol resin were them added and 
tbe whole mixed until bomogeneity 
resulted. The final adhesrve was applied 
to the onter edge of a phenolic moulded 

^C^ panel, and alsorta an alumininm frame- 
work. -When all the sDlTent had eyapor- 
ated the coated articles were clamped 
topfBther for 24 honrs aft-er which a 
strong joint resulted. 

16 Ex&iiPXE 4 

Polyesteramide was sheeted out on 
rubbBr rolls and cut into small pieces 
fbllovijag which thirty parts" were dis- 
. solved in soTenty parts of a .xni^Lture of 

20 acetone, toluene and nitropropane 
(2 : 2 : 1 by weight). Twenty-fire parts -of 
a terpene-phenol resin were then mised 
in by agitation. To this mixture was 
added four parts of pp*-diphenyl 

25" methane diisocyanate,- The mixture was 
then applied to the surface of a low tem- 
perature-laminated' resin plastic and also 
to the surface of a steel frame-work. 
Aftei the most of the solvent had evapor- 

30 ated the plastic and the frame-work were 
brought together and clamped into posi- 
tion for 24 hours. On rcmoring from 
the clamps a strong Joint was found "to- 
hare been, formed. 

85 The polyesteramide employed in the 
forejfoing Examples was an organic diiso- 
cyanate modifijed polyesteramide, manu- 
factured- as 'described in Example 7- of 

' British Patent Specification No. 580,524, 

40 and milled on a rubber mill at 60-*-7D* 
C. until it. was soluble in. acetone. 

Many methods are available • for. 
adbesively uniting surfaces using., the. 
compositions of 'this invention and these , 

46 are exemplified by the- following; : — 

a) Both surfaces to.be united may be 
coated with the. adhesive compodtion and 
aDowed to pet tacky, .when ihey are.' 
brought togethez under pressure. 

60" .b) Both-coated surfaces onay be allowed 



to dry completely, one or both of them 
being revived to a tacky state by applica- 
tion of a solvent. 

c) The coated surface may be allowed 
to iry out completely and then united by oo 
heat and pressure (using for example 
electronic heating). 

d) As (b) but applying a solution of a 
curing agent such aa yj'^-diphenyl 
methane diisocyanate for reviving one or 80- 
both of the surfaces to a tacky condition. 

In addition to die ingredients already 
mentioned further materials may be in- 
corporated such as, for example, fillers , 
e.g. carbon black, china clay, asbestos 66 
and mica; other resinous materials such 
as vinyl polymers and. copolymers, 
natural or synthetic rubber and cellulose 
derivatives. 

By the use of this^ invetntion strong 70 
bonds which axw resistant to ageing 
under hot and hmnid conditions may ho- 
obtained between similar or dissimilar 
surfaces of woven or other fabrics, for ex- 
flmple cotton, cellulose acetate,, wool, 75 
nylon, paper, regenerated ceUulose, 
wood, metal, leather, polyvinyl chloride 
sheets, natural and synthetic rubbers^ and 
shaped articles or sheets composed entirely 
or partly of ah" organic diisocyanate 80 
modified polyestttr or polyesteramide. 
Thus in the manufacture of footT^ear tbe 
adhesiTCs of this invention may be em- 
ployed for uniting leather soles or Bolea 
composed partly or entirely -of polyvinyl 85 
chloride, to .uppers, of leather, woven 
fabric, coated woven fabric - of the Mnd 
knoim as leatherdoth, or organic diiso- 
cyanate modified polyester or poly- 
ester amides I • . as . well as to pma- 90 
mental shoe parts such as metal brocades. 
The adhesives may. also be employed, for . 
bonding - abrasive grains to a base 
material as, for examplcj in the manu- 
factnre of sand-paper and emery-cloth. 05 

Dated the l7th day of September, 1947. 

J. -w-bimdAi-i;.. 

Solicitor for the Applicants. 



* baitPLETE. SPEOmOATION' 
IniproTemeBts in or relating to Adhesive Cbtnpoaitions 



• "We,. BteRiT.'Uib Jakes Baufb,. of. 12, 
ITeedham Eoad, Stownoarhet, .Suffoli, 
d British Snbiect, and.. Imperiax. 

CHEMZCAZi ISDVSTXtEa LffMIXED, . of 

lOOlmperial Chemical.: House, Millbani,. 
London, S.;W^.l^ a British Company, do 
hereby declare, the nature of this inven- 
tion and in what manner "Hie same is to 



be performed, to be particularly described 
and ascertained in and by -the following 105 
statement: — 

This invention relates to compositions, 
suitable for bonding purposes, . and to 
methods for adhesrvely bonding together 
surfaces by the nse of. .such compositions. 110 

In British Patent Specification No. 



636,423 



3 



581,134" it has been proposed adhesively 
to unite together materiala or articles hy 
the application of a composition compris- 
ing- an organic diisocyanate-modi'fied 
o polyester or polyesteramide, a formalde- 
hyde-liberating substance, an add or a 
^nbstance \7l1ich liberates- an acid by 
inter-action, with the formaldehyde- 
liberating snbstanca at room tempera- 
10 tiires, and a sufficiency of an organic sol- 
vent to render the composition mobQe. 
According to the present invention, we 
. provide an improved adhesive composi- 
tion comprising, an organic diisocyanate- 
15 modified polyester or polyesteramide, a 
ferpene-phenolic resin as hereinafter de- 
fined, and an organic solvent. We also 
pro\-ide methods for bondings together 
Oft ^I^^^^l^ °^ materials by the application 
20 of such a composition followed by evapor- 
ation of solvent and the bringing together 
of the surfaces to be nnited. By the use 
of the term" terpane-phenolic resin " Tre 
mean a condensation product of a terpene 
■26 "^VJ^V P^«°ol, or with a phenol and form- 
aldehyde, or -Brith a preformed phenol- 

m?: ^ condensation product. 
^ The composition may bo prepared by 
simple mmng of solntions and may be 
30 used alone or in conjunction wilh the use 
oi a curing agent for the organic diiso- 
cyanate-modified polyester or polyester- 
amide. Another method ia to dissolve one 
component in a soluHon of the other, or 
to stir both components together into a 
I'^^ 9^ solvent mixture. A further 
merthod IS .to mix the cdmponents to- 
a rubber mill, 
m, ^ to diBsolTe the piodtttt. 
40: -^i^? adhesive compositions employed 
in tils invention are illustrated by the 
following examples, in which parte are 
by weight. 

ElAMPJLJB I. 

45 Twenty parts of masticated polyester- 
amide were dissolved in eighty parts of 
aaetone m a Wemer-Pfl^iderer mixer. 
len parts of temene-phenolic resin were 
added and the whole agitated in a stirrer- 
50nuxer unfal a smooth solution was 
obtained. The resulting composition was 
used for attaching nitrocellnlose-<5oated 
Imen fabric and polyvinyl chloride- 
coated hnen. fabric to surfaces of wood 

55 and metal Portions of coated fabric, 
so attached, exposed to ultra-violet Hght 
for twenty-four hours showed no sien 
of staining such as will occur with 
adheaivcs prepared with phenolfonn. 

00 aldehyde-type resins. 

ExAMPlJS H. 
Twenty parts of ma.«5ticated polyester- 
amide were dissolved in eighty parts of 
acetone, and twenty parts of a terpen e- 
65 phenolic resin were then dissolved in the 



mixture by agitating in a gate-mixer 
untU homogeneity resulted. There was 
then added 3.3 partg of 2^-diphenyl 
methane diisocyanote and, after mixing, 
a layer of the resultant adhesive com- 70 
position was applied to the surfaces of 
two portions of phenolic mouldings which 
were to be jointed. The joint was formed 
by unitinff w:hen most of the- solvent had 
evaporated at room temperature (ele- 76 
vated temperature may be employed for 
accelerating removal of solvent). After 
twenty-fonr honra a strong joint resulted- 
Example ifiC. 
Twenty-five parts of polyesteramide 80 
were dissolved m a solvent consisting of 
forty.five parts of acetone, fifteen parts 
of ethyl acetate and fifteen parts of ben- 
zene, solution being assisted by agitation 
in a stirrer-miser. Fifteen parts of ter- 85 
pene-phenolic resin were then added and 
the whole mixed imtil homogeneity 
resulted. The final, adhesive was applied 
to the outer edge of a phenolic moulded, 
panel and also to an aluminium frame- 90 
work. "When all the solvent had evapor- 
ated the coated articlea were clamped to- 
gether for twenty-four iiouis after which 
a strong joint resulted. 

BxAinPLB lY. 95 
Polyesteramide was sheeted out on 
ruibber rolls and cut into small pieces 
following which thirty parts were dis- 
solved in seventy parts of a mixture of 
acetone toluene , and nitropropane 100 
(2 : 2 : 1 by weight). Twenty-five parts- oi 
a terpene-phenolic resin were then mixed 
in by agitation. To this mixture was 
added four parts of ppMiphenyl methane 
diisocyanate. The mixture was then 105 
applied to the surface of a low tempera- 
We-lammated resin plastic and also to 
the surface of a steel framework. After 
the moat of the solvent had evaporated 
the plastic and the frnmewoit were 110 
brought together and clamped into posi- 
tion for twenty-four hours. On remov. 
ing from the clamps a strong joint was 
found to have been formed. 

The^ polyesteramide employed in theHB 
foregoing Examples was an organic diisa- 
ceranate-modified polyesteramide, manu- 
factured as described in Example 7 of 
iJritiah Patent Specification No. 580,524 
and miUed on a rubber mill at 60— 70* 120 
11?^ it was soluble in acetone. 
Many methods are • avail ablo for 
a^ihesively uniting surfaces nsino- • the 
compositions of ihis invention and tbese 
exemplified by the following ; — 125 

(a) Both surfaces to be xinited may be 
coated with the adhesive comDOsition 
and allowed to get t^cky wben they are 

n!\ Ti^^ler pressure. ' 

(b) Both coated surfaces may be 130 



" allo'jfed to dry completely, qae or BotH of 
*■••" them'ljeing revited .to 'a tacky state by 
. • application of a apjveat, 

... ic) -ThB coated* surface may be a^Uov^ed- 

• .5" to. dry out completely and then Tinited by 

" heat and preasTire ■ (ubid^* '^or* e^^^P^^i 
' elect^onip heating), • 
'\ \ (d) .'As fb) but applying a solntiQn of a 
.r," curing apeni ^ such. * as ^^y^^diphenyl 
lO methone diisocyanate for reTiTing one or 
" \ • J^atE'jof t& BurfQoes to'.a tack condition. 
*vli addition to the ingredients already 

* *. m'entioned f xixtlier** materiala may' be in- 

'.cofporated bo cb as, for example, fillcrB, 
.15- e.g., carbon .black-, china., clay, ' aebestoa 
and mica;* other resinoW materialfl 
such as' Txayl polymera and ■copolymers," 
. natural or syntketfc rubber and- cdlulose 
*. dflrxvativea; *• ■ . '* * " . 
20*.. ..By the use. of this iuTention 'strong 
- 4 bonus, which arer resistant to ageing under 
hot., and' tumid , conditions. laay ^ be 
' obtained between. . ffimilax or dissimilar 
' -.''fiuid^es of TTOven or other " fabrics, for 
125- .'example; cotton^ eenulos.e acetate, -^ool, 
nylon, '..paper; regenerated • cellulose, 
. '.TTOod, metal, leather, ^olyViiiyl cil.oride 
. sheets, natiiral and Bynthetic rubbers and* 
.. sbaped articles or sheets composed en- 
Sp^tiiely or partly or an organic . diiso- 
.cyanaie-mbd^ea poly-ester or 'polyester- 
\ amide.. Thus "in tie manufacture of 
-: * footwear "the.. adhesiTes " of this inyentian 



may be employed' fur uniting leather* 
soles or soles composed" partly 4.T entirely 36 
of polyvinyl chloride, to "appers of 
feather, woven • fabric, coated woren 
fabric of tbe Hnd known as leatherclolh, 
ox organic diisocyanate-modLfied poly- 
esters 01 polyesteramides, as well a'a to •49 
omamnetal shoe jparts such as metal 
brocades. The adbesiYes may also be em- 
ployed for bonding abrasire grains to a 
base maiei'ial.as,.. fgi example, in the 
manufacture of sand-papfxr ond eniei-y- 4b 
cloth. . . ' * ■ .. 

Haying now particularly described and 
ascertained the nature of our said inven- 
tion and in what nmitner the same is to 
be 'performed, we declare that what we 50 
claim .is; — r * • ' * 

1. A composition suitable for use* as 
an adlLesiye comprising an • organic diiso- 
cyanate-modi£ed polyester or polyeater- 
amide, a terpenerphenplic resin as- here-6B 
inbefore defined and an organic solvent. 

2. ^ A composition ' substantialJy • as 
desoiibed in any of the Ib^^omples, 

3. A method pf adhesively bonding 
two surfaces in " which a composition 50 
according to Claims .1 or 2 is applied to 
one or both of the' surfaces before ttey 
are united. 

Dated the 7th day of September, 1948/ 
• J. yr. EIDSDALE, ■ • * ' 
. Solicitor for tOiff Applicants. 



" V. • ■ \ :/ im patent .office, 

• 25^ Southampton buildings!"". 
. . london, w.cjl 



